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REVIEW

Pallas’s Gull Ichthyaetus ichthyaetus and Fish Farming of the Palearctic: 
Review

Sergey Golubev

Fish Ecology Laboratory, Papanin Institute for Biology of Inland Waters, Russian Academy of Sciences, Borok 
152742, Russia

ABSTRACT
The Pallas’s Gull Ichthyaetus ichthyaetus is a piscivorous predator and scavenger, some breeding populations 

of which are vulnerable and require protection. This study analyzes the status and distribution of Pallas’s Gull in 
Palearctic fish ponds—man–made bodies of water where fish concentrations are controlled by humans and can be 
many times higher than natural values. The aim of the study was to assess the state of the Pallas’s Gull in the fish 
farming of the Palearctic over the last ≈ 60 years. The review was based on > 1100 publications found in the search 
engines Yandex, Google, Google Scholar, eLybrary. Between the 1960s and 2020s, the Pallas’s Gull was discovered 
in 46 fish farms in the Palearctic. Breeding has been established in 3 fish farms, breeding has not been established in 
38 fish farms, and birds were present in 5 fish farms, but the status was not specified. There were 35 places of contact 
with fish farms in Europe, and 11 places of contact in Asia. The average area of fish farms with which Pallas’s Gull 
came into contact was 10.7 km² (n = 21). Fish farms support non–breeding individuals –– vagrants, visitors, summer 
or winter residents of different age classes. Fish farms cannot be considered as important places for the reproduction of 
the species. The network of fish farms plays a certain auxiliary, but far from decisive role in maintaining the population 
and the current multidirectional expansion of the species’ range in the Palearctic. The hypothesis about the possible 
important role of reservoirs and fish farms in food supply and the distribution of Pallas’s Gull beyond the historical 
range was not confirmed in studies of fish farms. 
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1. Introduction
The problem of the relationship between pisciv-

orous avian predators and fish farming has a long 
history. The development of fish farms occurred 
against a backdrop of loss of biodiversity, habitat and 
climate change. Therefore, in the light of the con-
servation of vulnerable biological species, this prob-
lem remains relevant. Piscivorous bird species are 
highly dependent on the availability, abundance and 
accessibility of fish as an important food resource. 
The Pallas’s Gull Ichthyaetus ichthyaetus is one 
such species. In search of food or potential breed-
ing sites, these gulls explore large areas and interact 
with various bodies of water, including reservoirs 
of fish farms. Moreover, Pallas’s Gulls are an object 
of aesthetic pleasure for humans. Therefore, under-
standing the interactions between Pallas’s Gulls and 
fish farming is particularly important in the context 
of the conservation and management of vulnerable 
populations of this bird species.

There is an opinion among scientists that stocks 
of fish and other biological resources are rapidly 
declining, and in the 21st century, fishing may dis-
appear altogether, but only aquaculture, in particular 
fish farming, can replenish it [1]. One of the directions 
of aquaculture is pond fish farming, based on the 
study of the production of fish as a food resource [2],  
whose open bodies of waters attract piscivorous avi-
an predators and other bird species [3–6]. Fish ponds 
are artificial bodies of water used by humans for 
commercial purposes [2], as well as for breeding, 
growing and preserving valuable or vulnerable fish 
species. The importance of pond fish farming is in-
creasing every year [2], and the need to develop this 
branch of food products is becoming increasingly 
relevant over time.

In functional terms, fish ponds are differentiated 
into feeding, uterine, spawning, nursery and winter-
ing, and they can be used simultaneously, for exam-
ple, for irrigation, recreation and fish farming [1]. Fish 
ponds in the center of the Non–Chernozem region in 
Russia, for example, have a flat bottom profile, good 
warming of the water masses and a high density of 
farmed fish. They are shallow and highly eutrophi-

cated. Ponds are filled with water and stocked with 
juvenile fish in the spring, and water is released 
and fish are caught in feeding ponds in late sum-
mer and autumn [7]. Of course, fish ponds have their 
own characteristics in different geographic regions. 
However, in the bodies of water of fish farms, the 
concentration of fish can be many times higher than 
natural indicators [8], thereby attracting piscivorous 
predators. Fish ponds are important for dispersal 
piscivorous bird species and for the conservation of 
many other bird species, especially in regions where 
natural wetlands are rare [9,10]. In this regard, the Pal-
las’s Gull is of particular interest to scientists, since 
it is ecologically closely related to marine and fresh-
water ecosystems, including artificial water bodies.

The Pallas’s Gull is one of the largest gulls in the 
world and the largest of the group of black––headed 
gulls (Figure 1), which use fish farm bodies of wa-
ter with a large number of easily accessible fish for 
feeding [11].

Figure 1. The Pallas’s Gull (Ichthyaetus ichthyaetus) eating 
Bream (Abramis brama). September 17, 2022. Kuibyshev reser-
voir, Volga River Basin, Russia. Images: S.V. Golubev.

It is predominantly a piscivorous predator and 
scavenger, although in general the species is omnivo-
rous. The nesting range of the Pallas’s Gull is located 
exclusively in the Palearctic. Breeding occurs in col-
onies, rarely in separate pairs. Non–breeding individ-
uals are capable of dispersing over considerable dis-
tances. The species is included in the least threatened 
category with positive population growth [11,12]. In 
Russia, Ukraine, Kazakhstan, Uzbekistan and Kyrgyz-
stan, the Pallas’s Gull is included in the national Red 
Data Books [13] and serves as an object of monitoring.

In recent decades, special attention of ornithol-
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ogists has focused on the expansion of the range of 
Pallas’s Gull to the north, west and east [11,14]. Against 
this background, registration of the species continued 
in the territories of Palearctic fish farms both in the 
20th century and at the beginning of the 21st centu-
ry. However, at the beginning of the 21st century, at 
least in Russia, Uzbekistan, Kyrgyzstan, Belarus, Po-
land, the Czech Republic, Serbia and Egypt, interest 
in the problem at hand increased, accompanied by an 
increase in the number of observations [4,14–19].

Over the course of several centuries, the habitat of 
the Pallas’s Gull in Northern Eurasia has undergone 
significant changes against the backdrop of climate 
change [20]. The transformation of relatively natural 
ecosystems took place without taking into account 
the needs of most species. Many ecosystems have, to 
a greater or lesser extent, experienced the modifying 
effects of human activity and have affected the state 
of the Pallas’s Gull population [21]. Over time, the 
importance of artificial bodies of water in the life of 
this bird species has steadily increased. Currently, 
the Pallas’s Gull is found in reservoirs and breeds in 
some of them [13,22]. In Russia, the appearance of the 
Pallas’s Gull in the Middle Volga region may have 
been associated with the development of a network 
of fish farms and an increase in the level of the Cas-
pian Sea [23]. These gulls visit not only fish ponds, but 
also ordinary ponds [24–28], where they are also able to 
breed [29]. In countries such as Cyprus, where there 
are few fish ponds, they serve as ideal winter habitats 
for the Pallas’s Gull [9]. In Israel, from the late 1960s 
to early 2000, a significant increase in the number of 
Pallas’s Gulls may have been associated with an in-
crease in the number of open fish ponds [9,30]. The Pal-
las’s Gull is found in technogenic bodies of water [31–35]  
and breeds in evaporation ponds [36]. An assessment 
of the growing role of artificial bodies of water in 
the distribution and ecology of Pallas’s Gulls in the 
Palearctic was further developed in this study. In 
general, understanding of the most important aspects 
of the distribution of Pallas’s Gull in the changing 
habitat of the species has not reached the required 
level. Moreover, the problem of interactions between 
fish–eating avian predators and human activities still 

remains unresolved, which inevitably induces con-
flict situations.

The expansion of the range of Pallas’s Gull occurs 
against the backdrop of local conflicts between fish–
eating birds and the fishing business. In this regard, 
the search for reasonable compromises and ways to 
optimize conflicts between the fishing industry and 
fish–eating predators is of particular relevance at the 
present time. It is known that Pallas’s Gull consump-
tion rates are estimated at 0.10–0.15 kg/day [4]. At the 
same time, locally it can form aggregations, domi-
nate in abundance in bird assemblies and cause dam-
age to the fishing industry. For example, in Egypt, 
the most abundant bird species present on the fish 
farm near El–Noras village was the Pallas’s Gull, 
which accounted for over 57.33% of the total num-
ber of birds sighted on the farm for the entire period 
of observations [4]. In addition, Pallas’s Gull inspects 
fishing nets [37–40] and is capable of damaging them, 
removing fish, which it also damages in the process 
of releasing it [41,42]. Hunting for fish and breeding of 
Pallas’s Gulls in the territories of fish farms in some 
cases can result in death for these birds and their off-
spring. 

In the fishing and fish farming industry of Ukraine 
and Russia, direct persecution of the Pallas’s Gull by 
humans has been established (shooting in fish farms 
and during commercial fishing), as well as entangle-
ment and death of birds, including young ones, in 
fishing nets [11,23,43–46]. Along with this, direct destruc-
tion of nests [27] and clutches of eggs [41] of gulls has 
been established in stocked bodies of water. During 
the breeding season, the Pallas’s Gull may experience 
disturbance from vacationers and fishermen [41]. The 
above reasons clearly hinder the development of fish 
farm water bodies by Pallas’s Gull.

On the other hand, gulls are able to benefit from 
interactions with fish farm water bodies. For exam-
ple, on the ponds of fish farms, recreational fishing, 
hunting, movement on boats with or without motors, 
swimming may be prohibited [3] and access of unau-
thorized persons to the bodies of water of fish farms 
may be partially or completely limited [3,47,48]. Due to 
the abundance of bird life, the bodies of water and 
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surrounding areas of some fish farms, for example, 
Suskansky Bay of Kuybyshev Reservoir (SA–003) 
in Russia [49], are included in the Important Bird Ar-
eas list of international importance [50]. The Beloye 
fish farm in Belarus was also awarded international 
bird conservation status [48]. Thus, the conservation 
of appropriate habitats may have a positive effect on 
Pallas’s Gulls that come into contact with fish farms. 
At the same time, the conservation status of some 
fish farms provides more guarantees for the conser-
vation of the local bird population in these areas.

Despite the fact that the avifauna of fish farm wa-
ter bodies has been studied in different geographical 
regions and with different levels of detail [3,5,6,51–59], 
many aspects of the ecology of rare and vulnerable 
fish––eating bird species have not been sufficiently 
studied or require updated information to assess the 
state of their populations and effective conservation. 
During the census of Pallas’s Gull in the fairway of 
the Volga reservoirs in 2020–2022 [22,60], I suggest-
ed that reservoirs and fish farms with a locally high 
abundance of fish resources can play an important 
role in providing food and maintaining its population 
and spreading beyond the historical range. The an-
swer to this question was recently obtained for Pale-
arctic reservoirs, which turned out to be important in 
the modern distribution of the species [13]. However, 
sporadic and not synthesized observations in fish 
farms until recently added little clarity to the hypoth-
esis formulated above.

In this analytical review, based on a previously 
tested methodological approach [13,22], an attempt was 
made for the first time to assess the role of Palearctic 
fish farms in the life of Pallas’s Gull and its dispersal 
beyond the boundaries of the breeding range over 
the past ≈ 60 years. Collecting facts about the spatial 
distribution and number of fish farms with which 
these gulls interacted, and identifying the status of 
the species on the territory of a particular fish farm 
were the main objectives of the current study. 

The data in this article represent the result of 
many years of observations by naturalists from 
around the world. The study revealed that fish farms 
play only a supporting role in maintaining the pop-

ulation and expanding the species’ range. This com-
plements the overall picture of the population status 
of Pallas’s Gull in the Palearctic, and improves our 
understanding of its use of artificial bodies of water 
against the backdrop of a rapidly changing habi-
tat. The review is addressed to (1) ornithologists 
involved in the study of spreading species and the 
conservation of rare bird species, (2) workers in the 
fishing industry, (3) specialists designing fishery 
bodies of water and (4) specialists of technical ser-
vices developing repellents for ichthyophage birds. 
The proposed work may be useful in compiling an 
essay about the Pallas’s Gull for national and region-
al Red Books, to identify further trends in changes in 
the distribution and abundance of the species. 

2. Materials and Methods

2.1. Study area

This study used historical publications and recent 
data collected within the boundaries of the Palearctic 
zoogeographic region. I conducted field faunal obser-
vations mainly in Russia on the reservoirs of (1) the 
Upper Volga (1986–2024), mainly in the Yaroslavl re-
gion outside the breeding range of the Pallas’s Gull, but 
rare registrations of dispersing individuals and (2) in 
regions where this species was relatively common [13,22]. 
At the same time, the bodies of water of the Kaluga, 
Kostroma, Ivanovo, Vologda, Tver, Novgorod regions 
and the Baltic Sea coast were examined (2020–2024), 
where potentially wandering Pallas’s Gulls could be 
encountered. A short–term ornithological survey of 
carp, sturgeon and trout fish farms was carried out by 
the author on the bodies of water and reservoirs of the 
Upper Volga (1991–2021), Karelia (2023), Scandina-
vian (2023) and Kola Peninsulas (2023).

2.2. Material and research methods

The review is based on a compilation of rele-
vant publications between the second half of the 
20th century and the beginning of the 21st century 
(1960s–2020s) and long–term field observations of 
the author. In this study, reservoirs and fish farms 
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are considered as artificial bodies of water that have 
been impacted to a greater or lesser extent by human 
activity. The phrase “fish farm” was used in a nar-
row sense, meaning open ponds with an abundance 
of fish, to varying degrees available for predation or 
scavenging by fish–eating birds.

The search for historical thematic publications 
was carried out in Russian and English in the search 
engines Yandex, Google, Google Scholar, eLybrary. 
It was produced using the following keywords and 
phrases: черноголовый хохотун, рыбхоз, рыбное 
хозяйство, рыборазводный пруд, рыбоводный 
завод, рыбный пруд, аквакультура, fish pond, fish 
farm, aquaculture pond, fish hatchery, Great Black–
headed Gull, Pallas’s Gull, Larus ichthyaetus, Ich-
thyaetus ichthyaetus. More than 1100 publications 
were reviewed, where the required ornithological 
information was limited exclusively to the Palearctic 
region. Publications with records of Pallas’s Gull in 
settling ponds were excluded from the search results 
and subsequent analysis, since in most published 
works the affiliation of settling ponds with fish 
farming or other industrial use was not identified. 
Ultimately, only those publications where Pallas’s 
Gulls were indicated as interacting with the water 
body(s) of a particular fish farm were selected and 
analyzed. In such cases, I recorded (1) the name of 
the fish farm, (2) the size of the area used (km²), (3) 
the status of the species (breeding, non–breeding), 
(4) year(s) of observation, (5) country(s), (6) link(s) 

to the published source. The status of a species was 
determined from publications.   

In order to visualize information and obtain addi-
tional parameters for data analysis, geographic (GPS) 
coordinates of the location of fish farms were also re-
corded (see Appendix). If the geographic coordinates 
of a particular fish farm were not published, then an 
additional search was made for the missing param-
eters on the Internet. In those cases (n = 18) when 
information about the location of a fish farm was 
not found even with the help of additional search ef-
forts, the geographic coordinates of the location of a 
specific fish farm on the map were indicated approx-
imately, with reference to the nearest settlement or 
geographic object indicated on the map (lake, river, 
wetland, etc.). This implied some error in the loca-
tion of the fish farm. For a few small countries where 
the Pallas’s Gull was found more than on the territo-
ry of one fish farm, but their geographic coordinates 
were not published, the coordinates of this country 
were indicated, and the fish farms of each specific 
country (Poland, Cyprus, Israel) were considered in 
total as one place of contact Pallas’s Gulls with an 
unknown number of fish farms in each country. Ac-
cording to the above, there were 3 places of contact 
in Poland, Cyprus and Israel (1 place in each coun-
try). If the sizes of fish farms’ bodies of water were 
not published or found through a special search on 
the Internet, they were excluded from the catalog of 
fish farms (Table 1) visited by Pallas’s Gull.

Table 1. Catalog of fish farms in the Palearctic where Pallas’s Gull (Ichthyaetus ichthyaetus) was recorded, 1974–2022.

№ Water body name Area (km²) Status Year Source
Russia
1 Fish farm Filippovka 4.0 NBr 1996 [61] 
2 Fish farm Pikhtovka 7.0 NBr 1999–2002 [61–64] 
3 Fish farm Klinskiy ≈ 10.0 NBr 1993 [65]
4 Fish farm Lotoshinsky ≈ 15.0 NBr 2007–2019 [18]
5 Fish farm Biserovsky 8.55 NBr 2015–2020 [18]
6 Fish farm Kirya 3.1 NBr 2009 [66]
7 Karasevsky fish ponds – Br 1986 [26,27,67]
8 Fish farm Okunevsky – NBr 1990 [68]
9 Fish farm Para 20.0 NBr 2009 [69]
10 Fish farm Suskan ≈ 10.0 Br Second half of the 20th century [70] cited in: [49]
11 Fish ponds near the Biofabrika village – NBr 2004, 2005 [71,72] 

https://en.wikipedia.org/wiki/Fish_hatchery
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№ Water body name Area (km²) Status Year Source
Russia
12 Fish farm Uzinsky – NBr 1986 [73]
13 Fish farm Borisovsky – NBr 2012 [74]
14 Fish farm near the village of Nagolnoe – NBr 2008 [75,76] 
15 Fish farm in the Don delta 10.5 NBr 1995–2011 [77]
16 Fish farm Novomaryevsky – + 1995–2003 [78]
17 Fish farm Voskhod (Neftekumsky) – + 1995–2003 [78]
18 Fish farm Plakseika – + 1995–2003 [78]
19 Fish ponds near the city of Cherkessk – + 1960–1980 [79]
20 Fish ponds at the mouth of the Samur River 1.06 NBr 1980–1989 [80]

21 Fish farm Stavropolsky – + 1995–2003 [78]

Russia–Kazakhstan
22 Fish ponds of the Shybynda River – NBr 1992 [81]

Kazakhstan
23 Fish hatchery Koszharsky 2.1 NBr 1982, 1983 [82]

Uzbekistan
24 Fish farm Damashi – NBr 2022 [83]
25 Fish farm Pskentsky – NBr 2019 [84]

26 Fish farm of Andijan – NBr 2021 [85]

Kyrgyzstan
27 Fish farm in the Chui valley – NBr 1985–2016 [16,86], [88] cited in: [89] 

Latvia
28 Nagli fish pond 20.0 NBr 1974 [14]

Belarus
29 Fish farm Luban 12.76 NBr 2016 [90]
30 Fish farm Selets 25.0 NBr 2016 [91]
31 Fish farm Beloe 24.16 NBr 1998, 1999 [48,92,93] 
32 Fish farm Sokolovo 5.61 NBr 2021 [94] 

33 Fish farm Novoselki 9.58 NBr 2002 [95] 

Poland
34 Fish ponds of Poland – NBr Late 20th, early 21st century [14] 

Czech Republic
35 Říha fish pond near Skochovice village 0.34 NBr 2014 [17]

Ukraine
36 Fish farm Pechenezhsky 10.0 Br? 1984 [96] cited in: [97] 
37 Fish ponds near Tubiltsy village – NBr 1997, 1998 [98] 
38 Fish farm Krasnooskolsky – NBr 1996 [99] 
39 Fish farm of Gorodok 1.2 NBr 1985 [100]
40 Fish farm near the village Raygorodok 25.0 NBr Second half of the 20th century [101]

41 Fish farm near the village of Stanichno–
Luganskoe – NBr 1992 [102] 

Ukraine–Moldova
42 Fish ponds near the village of Pavlovka – NBr 2021 [103]

Table 1 continued



28

Research in Ecology | Volume 06 | Issue 03 | September 2024

The size of the vast expanses of fish farms used 
in this work on the map of Eurasia, where Pallas’s 
Gull was recorded, and the linear distances between 
fish farms on the surface of the earth were calculated 
in the Google Earth Pro program. The figures were 
processed in Adobe Photoshop CC 2015.0.0 Portable 
Version (USA). Tables and graphs are made in the 
spreadsheet processor Microsoft Excel 2013 (USA). 
The data visualization is shown in Figure 2. The re-
sults of the search efforts and the systematization of 
relevant information are presented in Table 1 and in 
the Appendix.

Figure 2. Distribution of fish farms in the Palearctic where Pal-
las’s Gull (Ichtyaetus ichtyaetus) has been recorded. 

Note: red circle –– breeding is established; black and red circle –– breeding has 
not been established, but is assumed; yellow circle –– breeding is not established; 
green circle –– breeding status is unclear.

2.3. Research equipment

Field observations and area survey were carried 
out by the author on foot, as well as by vehicle, boat 

and ship transport. Visual observations were made 
using 8 × binoculars. A Garmin eTrex 30™ GPS 
recorder was used to record geographic coordinates. 
Digital images of the study object and its habitat 
were obtained using a hand–held Canon 60D digital 
camera fitted with Canon 70–200 mm zoom lens.

3. Results and Discussion
Since the 1960s, observations of interactions 

between Pallas’s Gull and fish farms have increas-
ingly become the subject of special research interest 
for ornithologists. This is evidenced by estimates 
of the number of publications on encounters of Pal-
las’s Gulls on the territory of various fish farms at 
the beginning of the 21st century (37 publications). 
According to the author’s calculations, it has at least 
more than doubled compared to the second half of 
the 20th century (16 publications). However, the 
number of documented fish farms visited by Pallas’s 
Gull was low. For example, in Russia alone there are 
more than 3 thousand farms operating in the field 
of commercial aquaculture [104]. Against this back-
ground, by the beginning of 2024, at least only 22 
(0.73%) places of contact of Pallas’s Gulls with fish 
farm bodies of water were documented. Neverthe-
less, the collected material allows us to draw some 
conclusions about the number and geographical dis-
tribution of fish farms with which Pallas’s Gull came 
into contact, and about the breeding status of the 
species on them.

№ Water body name Area (km²) Status Year Source
Serbia
43 Kapetanski Rit fish farm – NBr 2008 [15]

Cyprus
44 Fish ponds of Cyprus – NBr Second half of the 20th century [9]

Israel
45 Open fish ponds of Israel – NBr Second half of the 20th century [30] cited in: [9] 

Egypt
46 Fish farm near El–Noras village – NBr Early 21st century [4]

Note: Br –– breeding, Br? –– breeding is expected, NBr –– the species does not breed, “+” –– the species was registered, but the status is not determined, “–” –– no data. 
The numbering of fish farms in the leftmost column coincides with the numbering of fish farms in Figure 2.

Table 1 continued
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3.1. Number and spatial distribution of fish farms 
with which the Pallas’s Gull came into contact

Over the past ≈ 60 years (1960s – 2020s), at least 
46 places have been identified where the Pallas’s Gull 
came into contact with water bodies of Palearctic fish 
farms. In Europe, 35 (76.09%) such sites are known, 
although only 11 (23.91%) sites are known in Asia. 
The Pallas’s Gull has been found in the waters of fish 
farms in 14 countries. At least 21 places have been 
identified in Russia, 6 places in Ukraine, 5 places in 
Belarus, 3 places in Uzbekistan, one place each on 
the border of Russia and Kazakhstan, on the border 
of Ukraine and Moldova, as well as in Kazakhstan, 
Kyrgyzstan, Latvia, the Czech Republic, Serbia and 
Egypt. In Poland, Israel and Cyprus, the Pallas’s Gull 
visited fish farms, but their number in each country 
was > 1, and the specific number of places was not 
indicated in publications [9,14,30], as mentioned above. 
This is also true for at least 2 regions of Russia [8,35]. 
For comparison, we note that globally, Pallas’s Gull 
was observed in 67 countries, and vagrant individuals 
were recorded in 26 countries [12]. 

In Europe, in 33 places, registrations of the spe-
cies covered water bodies of fish farms of the Great 
European Plain (Russia, Poland, Latvia, Belarus, 
Ukraine and Moldova), one place was established in 
Central (Czech Republic) and South–Eastern Europe 
(Serbia). In the Asian part of the Palearctic, at least 3 
places with a larger number of fish farms have been 
identified –– in Western Asia they are indicated for 
Cyprus, Israel and the Sinai Peninsula in Egypt. In 
Central Asia, 6 places have been identified –– on 
the border of Russia and Kazakhstan, as well as in 
Kazakhstan, Uzbekistan and Kyrgyzstan. One place 
each was recorded in the Southern Trans–Urals and 
Western Siberia.

The distribution range of fish farms visited by 
Pallas’s Gull by latitude (N) was between 30 and 50 
degrees. 93.48% of fish farms visited by birds were 
recorded at 40 (41.3%) and 50 (52.17%) parallels 
with a peak at 50 latitudes (Figure 3). It was at these 
parallels that the majority of registrations of the 
species in fish farms occurred, which may indicate 
their greatest attractiveness. Contacts with fish farms 

did not reach the 60th latitude of the taiga zone of 
Eurasia, which is completely unexplored by Pallas’s 
Gull. 
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Figure 3. Distribution of the number of fish farms visited by 
Pallas’s Gull (Ichthyaetus ichthyaetus) (x–axis) by latitude (y–
axis).

Along with this, the range of distribution of fish 
farms visited by Pallas’s Gull by longitude (E) was 
between 10 and 80 degrees. 73.9% of fish farms 
were located at 20–40 degrees longitude with a 
peak at 30 degrees longitude (Figure 4). Thus, the 
distribution of fish farms visited by Pallas’s Gull in 
longitude was more than 2 times greater than that in 
latitude.
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Figure 4. Distribution of the number of fish farms visited by 
Pallas’s Gull (Ichthyaetus ichthyaetus) (x–axis) by longitude (y–
axis).

The Říha fish pond near Skochovice village 
(Czech Republic) was the most western, the fish 
farm Filippovka (Russia) the most northern, the fish 
farm in the Chui valley (Kyrgyzstan) the most east-
ern, and the fish farm near El–Noras village (Egypt) 
the most southern, where the gulls did not breed. 
The distance between the northernmost (fish farm 
Filippovka) and southern (fish farm near El–Noras 
village) water bodies was 3376 km, and between 
the most western (Říha fish pond near Skochovice 
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village) and eastern (fish farm in the Chui valley) 
bodies of water was 4959 km. The total distribution 
area of fish ponds with which Pallas’s Gull came into 
contact was 5144747 km².

The average area of fish farms visited by Pallas’s 
Gull on documented occasions was 10.7 km² (n = 21). 
According to the author’s calculations, for reservoirs 
it was 1186.7 km² (n = 53, [53]), which was more than 
100 times greater than the area of fish farm bodies of 
water. Thus, the bodies of water of fish farms were 
negligibly small in comparison with the territories 
of reservoirs where Pallas’s Gull was observed. We 
also note that the bodies of water of fish farms were 
visited by non–breeding individuals of different age 
classes, i.e., from ˂ 1 year old to adult individuals (for 
example, [18,61]).

During numerous short–term expeditionary sur-
veys, I did not find the Pallas’s Gulls on the fish 
farms of the Upper Volga, Karelia, the Scandinavian 
and Kola Peninsulas, as well as on the bodies of 
water of the Baltic Sea coast. However, in the taiga 
zone of the European part of Russia, the most north-
ern registrations of non–breeding individuals of this 
species were recorded in artificial bodies of water 
(the Rybinsk reservoir) at a latitude of 58°N [22]. At 
the same latitude, in the Filippovka fish farm of the 
Kirov region, a unique and most northern recording 
of Pallas’s Gull was established among the bodies 
of water of fish farms in the taiga zone, where long–
term ornithological observations were carried out [61]. 
Thus, at present only rare vagrant individuals can be 
found on the bodies of water of fish farms in the tai-
ga zone. However, the share of fish farms visited by 
Pallas’s Gull in the forest–steppe zone (43.48%) and 
the zone of broad–leaved and mixed forests (30.43%) 
forms the basis (73.91%) of the total range of fish 
farms in five natural zones with an optimum in the 
forest–steppe zone (Figure 5).

According to the results obtained, the highest 
concentration of recordings of Pallas’s Gulls on the 
fish farm bodies of water was observed in the West-
ern Palearctic. In Europe, the number of such places 
was 3 times higher than the corresponding places in 
Asia. At the same time, according to visual estimates, 
the density of fish farms visited by birds decreased 

from west to east, and the distance between the near-
est fish farms increased in the same direction.

1

14

20

7
4

0
5

10
15
20
25

Т BMF FS DS HFS

N
um

be
r o

f f
is

h 
fa

rm
s

Types of natural zones

Figure 5. Quantitative distribution of fish farms visited by Pallas’s 
Gull (Ichthyaetus ichthyaetus) across natural zones of Eurasia. 

Note: T –– taiga; BMF –– broad–leaved and mixed forests; FS –– forest–steppe; 
DS –– deserts and semi–deserts; HFS–– hard–leaved evergreen forests and shrubs.

The Karelia, the Scandinavian and Kola Peninsu-
las are outside the range of dispersion of this species 
to the north. Along with this, the Upper Volga region 
is located at the northern limit of the dispersion of 
non–breeding individuals [13,22]. Therefore, it is not 
surprising that there are no registrations of rare va-
grant Pallas’s Gulls in fish farm bodies of water in 
the above–mentioned regions. However, registrations 
are not excluded in the future. 

The greatest extent of the northern limit of regis-
trations of non–breeding individuals and rare breed-
ing sites north of the breeding range of the species 
is located in Northern Eurasia, in Russia [22], where 
the total number of Pallas’s Gulls, together with 
immature individuals, can reach and even slightly 
exceed 100,000 individuals [11]. The dispersion to the 
north appears to be the most widespread, and in this 
regard, the territory of Russia is of interest as a vast 
testing ground for the modern dispersal of the Pal-
las’s Gull outside the historical range. 

At the turn of the 20th and 21st centuries in the 
European part of the former USSR, the northern lim-
it of the species’ distribution was drawn to 47°N [105]. 
It is interesting that between the second half of the 
20th century and 2021, at the 47th parallel and to the 
north, 25 (80.65%) places of contact of non–breed-
ing Pallas’s Gulls with fish farm bodies of water 
were known, and only 6 (19.35%) such places were 
identified south of the above border. Of these, north 
of the historical northern border of the species’ dis-
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tribution in the European part of the former USSR, 
breeding of these birds was observed only in the 
Suskan fish farm at 53°N [49,70], and in the Pechenezh 
fish farm at 50°N breeding was expected [96,97].

3.2. Status of the species in fish farm bodies of 
water

The Pallas’s Gull bred on the territories of 2 fish 
farms in Russia (one place each in the European and 
Asian parts) in the latitude range between 53°N and 
55°N – on the Karasevsky fish ponds [26,27,67] and on 
the Suskansky fish farm[49,70] . Presumable breeding 
was observed in Ukraine at the Pechenezh fish farm 
at 50°N [96,97]. However, in the above–mentioned 
places, these gulls did not form large colonies, breed-
ing in one or several pairs [26,27,67,96,97]. Moreover, in 
known cases they bred in the fish farm bodies of wa-
ter, the total area of which was at least 10 km². The 
optimum breeding grounds for Pallas’s Gulls actu-
ally coincided with the peak number of fish farms at 
50 latitudes. In 38 places, these gulls did not breed. 
They were observed in 5 places, but their local status 
was not indicated in publications. 

Analysis of the facts did not reveal places of sta-
ble reproduction of the species with a high number of 
breeding pairs in the water bodies of the Palearctic. 
One gets the impression that the breeding of Pallas’s 
Gulls on the fish farm bodies of water within the 
boundaries of the considered zoogeographical region 
is random. In addition, the success of reproduction in 
new breeding sites on the territories of fish farms is 
likely to be low. One way or another, the conclusion 
arises that fish farms cannot be considered as im-
portant places for the breeding of the species in the 
general range of not only artificial, but also natural 
bodies of water, where the anthropogenic influence 
is minimal. 

3.3. Limitations, forecasts, prospects and con-
servation

3.3.1. Limitations
An analysis of thematic publications established 

the rarity of long–term detailed observations on the 

territories of a few fish farms, but revealed the op-
portunistic nature of ornithological observations on 
a much larger number of other fish farms. Faunal in-
formation dominated most of the publications used. 
The lack of targeted observations on the aspect under 
study did not allow significant progress in a deeper 
understanding of the relationship between Pallas’s 
Gulls and the water bodies of fish farms. The lim-
ited accessibility of fish farms, especially privately 
owned ones, reduces the duration of observations, 
spatial coverage and the number of potentially in-
teresting sighting sites where Pallas’s Gull has been 
recorded or could be observed. However, the above 
limitations are not an insurmountable obstacle.

3.3.2. Forecasts
Taking into account the progress in the develop-

ment of aquaculture and fish farming, in particular [1] 
at the beginning of the 21st century, and the increas-
ing role of fish farms in the life of fish–eating birds, 
we can assume a slight increase in the number of 
registrations of Pallas’s Gulls in the bodies of water 
of fish farms. In the foreseeable future, the expansion 
of the species to the north will most likely continue, 
but it will not be rapid or significant. In fish farms 
of the taiga zone north of 60 parallels, registration 
of the species will be unlikely, but possible. An in-
crease in the number of registrations of non–breed-
ing individuals in spring, summer and autumn can 
be expected on fish farm bodies of water of the 40th, 
but mainly of the 50th parallel of northern latitude. 
The bodies of water of some fish farms may be used 
by Pallas’s Gull for breeding, but breeding will still 
be rare, sporadic and irregular. In this regard, in my 
opinion, the Suskansky fish farm, where long–term 
monitoring of avifauna is carried out [49], under favor-
able environmental conditions, may be a promising 
place for the breeding of this species in the future. 

3.3.3. Research prospects
In the course of further monitoring in the territo-

ries of fish farms, it is useful to collect or continue 
collecting phenological data, data on the daily ac-
tivity of Pallas’s Gulls in the bodies of water of fish 
farms, to register seasonal variability in the number 
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of birds, to record the age composition of encoun-
tered individuals, feeding behavior and diet. De-
scriptions of the environmental conditions of those 
fish farms where Pallas’s Gulls breed are also neces-
sary. Publication of new and previously unpublished 
data on the Pallas’s Gull in fisheries areas could be a 
valuable addition to existing knowledge.

Increasing public interest in citizen science can im-
prove the scale of monitored sites, helping to improve 
patterns of species distribution and abundance [87]. 
When applied to the Pallas’s Gull, citizen science can 
be useful to curators of regional biology programs in 
collecting relevant observations over large areas and 
at local scales. Planning and subsequent survey of a 
larger number of available fish farms during a specif-
ic field season in a specific geographical or adminis-
trative region will allow the collection of new valu-
able material. It is especially valuable if such work is 
organized over vast areas of the species’ habitat. An 
important applied aspect is the study of fish farms as 
testing grounds for finding reasonable compromises 
between human interests and fish–eating predators. 

3.3.4. Conservation
It was proposed to use gentle methods to scare 

away fish–eating birds from fish ponds, conduct edu-
cational work among fish farm workers and hunters, 
and educate the population about the need to protect 
the Pallas’s Gull [11]. Before the start of the breeding 
season, centralized personal warning measures are 
advisable by distributing relevant information via the 
Internet to the management and employees of fish 
farms about the importance of protecting the species, 
especially where the Pallas’s Gull was breeding or 
had the status of a summer resident. In places of 
former or potential breeding, as well as in places 
of concentration of non–breeding individuals on 
fish farm bodies of water, it is advisable to organize 
monitoring, seasonal rest zones or minimize human 
disturbance of birds in local areas of bodies of water, 
whenever possible.

4. Conclusions
The methodology used in this work identified 46 

sites in the Palearctic between the 1960s and 2020s 
where fish farms with abundant fish resources were 
controlled by humans and attracted the Pallas’s Gull. 
This indicator is negligible compared to the exist-
ing and increasing number of bodies of water in the 
aquaculture industry. The bodies of water of fish 
farms support non–breeding individuals –– vagrants, 
visitors, summer or winter residents of different age 
classes. Breeding or probable breeding was estab-
lished on 3 fish farms, and breeding on each specif-
ic fish farm occurred in one or more pairs. Stable, 
long–term breeding sites were not recorded on fish 
ponds. The ecological conditions of these fish farms 
limited the breeding opportunities of gulls, since fish 
ponds were not large in area compared to their nat-
ural aquatic habitats. Bodies of water of fish farms 
cannot be considered as important places for the 
reproduction of the species in the general range of 
water bodies with different anthropogenic loads. In-
creased chronic human activity in the bodies of water 
of fish farms, including direct persecution of birds, 
could increase the number of stressful situations for 
these fish–eating predators. The limited availability 
of food resources during the breeding season, the 
lack of suitable islands with breeding colonies of 
other gull species (usually large white–headed gulls) 
near which the Pallas’s Gull nests, could also con-
tribute to this. In fact, fish farms play a certain sup-
porting role in the wintering areas of Pallas’s Gulls. 
The hypothesis put forward at the beginning of this 
study about the possible important role of reservoirs 
and fish farms in the food supply and distribution of 
Pallas’s Gulls beyond the historical range was not 
confirmed in studies of fish farms. Thus, the network 
of fish farms that existed previously and now plays a 
certain auxiliary, but far from decisive role in main-
taining the population and the current multidirection-
al expansion of the species’ range in the Palearctic.
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Appendix
Geographical coordinates of registration sites for 

Pallas’s Gulls (Ichtyaetus ichtyaetus) in fish farms 
in the Palearctic. Note: the fish farm numbers in the 

leftmost column coincide with the fish farm number-
ing in Figure 2; “*” – geographical coordinates of 
the location of the fish farm are indicated approxi-
mately.

№ Water body name Country Coordinates

1 Fish farm Filippovka Russia 58°12’ N, 50°25’ E 
2 Fish farm Pikhtovka Russia 57°08’ N, 54°10’ E
3 Fish farm Klinskiy Russia 56°21’59” N, 36°18’37” E
4 Fish farm Lotoshinsky Russia 56°13’38” N, 35°59’11” E
5 Fish farm Biserovsky Russia 55°47′32″ N, 38°7′14″ E
6 Fish farm Kirya Russia 55°14’28” N, 46°25’7” E
7 Karasevsky fish ponds Russia 55°8’56” N, 60°26’17” E
8 Fish farm Okunevsky Russia 54°57’06’’ N, 85°25’54’’ E
9 Fish farm Para Russia 53°48’43” N, 41°8’48” E
10 Fish farm Suskan Russia 53°45’50” N, 49°15’13” E
11 Fish ponds near the Biofabrika village Russia 52°59′13″ N, 35°58′57″ E
12 Fish farm Uzinsky Russia 52°58′13″ N, 45°18′45″ E
13 Fish farm Borisovsky Russia 50°33’12” N, 36°5’4” E
14 Fish farm near the village of Nagolnoe Russia 49°58’08’’ N, 38°59’29’’ E *
15 Fish farm in the Don delta Russia 47°11’39” N, 39°34’56” E
16 Fish farm Novomaryevsky Russia 45°2′28″ N, 42°8′4″ E
17 Fish farm Voskhod (Neftekumsky) Russia 44°59′49″ N, 44°44′58″ E *
18 Fish farm Plakseika Russia 44°39’5” N, 44°3’1” E
19 Fish ponds near the city of Cherkessk Russia 44°13’48” N, 42°2’21” E
20 Fish ponds at the mouth of the Samur River Russia 41°53’54” N, 48°28’54” E * 
21 Fish farm Stavropolsky Russia 45°27′15” N, 41°40′03” E *
22 Fish ponds of the Shybynda River Russia–Kazakhstan 50°34’18” N, 73°40’59” E
23 Fish hatchery Koszharsky Kazakhstan 46°09′05″ N, 61°45′42″ E 
24 Fish farm Damashi Uzbekistan 41°20′26″ N, 69°05′33″ E *
25 Fish farm Pskentsky Uzbekistan 40°53′54” N, 69°20′29” E *
26 Fish farm of Andijan Uzbekistan 40°46′55″ N, 72°20′39″ E *
27 Fish farm in the Chui valley Kyrgyzstan 50°18′5″ N, 87°39′38″ E *
28 Nagli fish pond Latvia 56°41′5” N, 26°55′42” E *
29 Fish farm Luban Belarus 52°50’54” N, 28°1’9” E
30 Fish farm Selets Belarus 52°28′50″ N, 25°0′49″ E *
31 Fish farm Beloe Belarus 52°18’0” N, 27°38’27” E
32 Fish farm Sokolovo Belarus 52°11′16″ N, 24°3′36″ E
33 Fish farm Novoselki Belarus 52°08′08″ N, 26°49′23″ E *
34 Fish ponds of Poland Poland 52°00′ N, 20°00′ E *
35 Říha fish pond near Skochovice village Czech Republic 50°14′ N, 15°25′ E
36 Fish farm Pechenezhsky Ukraine 50°0′15″ N, 36°14′8″ E *
37 Fish ponds near Tubiltsy village Ukraine 49°32′45″ N, 31°48′0″ E
38 Fish farm Krasnooskolsky Ukraine 49°16’3” N, 37°35’48” E
39 Fish farm of Gorodok Ukraine 49°09′49″ N, 26°35′02″ E
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№ Water body name Country Coordinates
40 Fish farm near the village Raygorodok Ukraine 48°54’19’’ N, 37°43′25″ E *
41 Fish farm near the village of Stanichno–Luganskoe Ukraine 48°39′ N, 39°28′ E *
42 Fish ponds near the village of Pavlovka Ukraine–Moldova 47°14′24″ N, 29°33′36″ E *
43 Kapetanski Rit fish farm Serbia 46°05’28” N, 19°46’15” E
44 Fish ponds of Cyprus Cyprus 35°00′ N, 33°00′ E *
45 Open fish ponds of Israel Israel 31°30′ N, 34°45′ E *

46 Fish farm near El–Noras village Egypt 30°34’14” N 32°16’54” E


